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Laboratory Exercise – Possible Zara Locations in Utah
Background
GIS ModelBuilder can be used well for site selection. For this exercise, we will build a model that will
automate the process of creating a map for the best locations in Utah to open a new Zara store. The
principles presented here can easily be extrapolated to another state, country, or dataset to automate
the process of site selection for retail stores.
Problem Statement
Zara would like to open a new store in Utah. It needs to be in a highly populated area, with lots of
women between the ages of 15 and 29. The location needs to be in an existing mall, near other high
street shops. The store should be at least 50 miles from another existing store to maximize the customer
acquisition. Finally, it should be in a wealthy area, where people can afford to shop at Zara. Using the
data described below, you will need to build a model that will take your input data and produce a map
of the malls in Utah that would best host a new Zara store.
Spatial Considerations
For the purposes of this exercise you will arbitrarily limit the factors with which you are concerned to
the following:

• Proximity to other major malls: Find locations within 2.25 miles of existing malls
Data
• User-Created Utah Boundary Polygon Shapefile: You will need to create a shapefile of the boundary

of Utah. Use a basemap in the right coordinate system and trace around the boundary.

• US Census Blocks: At the United States Census Bureau, you can find census tracks for the USA

(https://www.census.gov/geo/maps-data/data/tiger-data.html). Expand the link called
“Demographic Profile 1 - Shapefile Format”, then click on the link called “Census Tracts”. The
shapefile will download. Check the name of the file is “Tract_2010Census_DP1.shp”.
• Utah Counties Shapefile: At the Utah AGRC web site, you can find a shapefile that represents all the
counties from Utah (http://gis.utah.gov/data/boundaries/citycountystate/). Look for the County
Boundaries section of this web page and select the “Links | Download” tab. You should download the
“County Boundaries: Shapefile,” which will download in a zipped shapefile to your local computer.
• User-Created Mall Point Shapefile: You will need to create a shapefile of all the malls in Utah.
Wikipedia has a page of “Shopping malls in Utah”. Use this list, and also google maps, to locate where
you need to put points on the map.
ModelBuilder Tools
In this exercise you may use previous tools and will use the following new tools.
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•
•

Slice is way to divide up the data into different groups. It can be divided into as many groups as
needed. It can be divided evenly or according to statistics. In this lab, we divided the Median Age
Raster into four equal parts in order to reclassify it.
Graphic Buffer is a slight variation of the Buffer tool, but instead of rounded edges, it buffers in
different shapes. In this lab, we buffered the malls with a square buffer because Utah is on a grid
system, so the squares made sense.
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Example Model
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Step by Step Solution
For an advanced GIS student, the information up to this point is all you need to complete the
assignment and create an output map from the results. If you need specific steps, follow the instructions
below. The instructions begin after the input data has been downloaded/created.

Step 1
You will need to clip the US census blocks to Utah using the clip tool (see the inputs below).

Step 2
Next, you need to extract the important information from the census block data. You should use the
Polygon to Raster tool four times to convert certain attributes in the polygons to raster format. You will
need the following four attributes: median age of females, population of 15-19 year olds, population of
20-24 year olds, and population of 25-29 year olds.
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The inputs are shown below for all four of these tools. Be careful when inputting the “Value field”
and “Priority field” - these reference the correct column in the attribute table to pull the data from.
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Step 3
Next, we will work on reclassifying our new raster datasets into values that make sense to us. Let’s
start with the “Median Age” raster. Use the Slice tool to cut the median data into four equal parts.
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Now that we have sliced the data equally, we will reclassify it so that the median ages between 1529 will carry a value of 1, and any other age range will have a value of 0. Use the Reclassify tool.

Step 4
Now we will reclassify the other three sets of data using the Reclassify tool. We want to assign a
value of 0 to the areas that have a low population of the age range we are looking for, and assign a value
of 1 to areas that have a high population.
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Step 5
Next, you will need to extract the wealth data by county. Below is the wealth ranking of each county
in Utah. 1 being the wealthiest, 29 being the least wealthy.
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First, you will need to create a new field in the attribute table (call it “Wealth”) and use the ranking
in the table to enter the ranking number associated with each county in Utah. Once you have done this,
you will be able to use the Polygon to Raster tool.
Wealth Ranking

County

1

Summit

2

Wasatch

3

Rich

4

Davis

5

Kane

6

Salt Lake

7

Morgan

8

Uintah

9

Garfield

10

Daggett

11

Weber

12

Tooele

13

Duchesne

14

Washington

15

Grand

16

Box Elder

17

Carbon

18

Utah

19

Emery
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20

Wayne

21

Cache

22

Sevier

23

Millard

24

Juab

25

Iron

26

Piute

27

Beaver

28

Sanpete

29

San Juan
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Step 6
Now, use the Reclassify tool to assign a value of 1 to upper ranking counties, and a value of 0 to the
lower ranking counties.

Step 7
Now, you have to create a graphic buffer around the malls. This graphic buffer will be a square type
buffer 2.25 Miles around the existing malls.

Step 8
The Raster Calculator tool is used to define the target population. The target population is the
product of the Reclass_MedianSlice, Reclass_Wealth, and the reclassified populations (ages 15-29),
which were all defined earlier in the model. Refer to the Raster Calculator window below for reference:
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Step 9
Now that we have our target population, we will reclassify it and convert the raster back into a
polygon. Reclassify using the table given below.

Old Value

New Value

0

NODATA

1

1
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Step 10
Now that you have created the “Utah Mall Graphic Buffer” and the “Polygon Population”, you will
intersect them using the intersect tool (see inputs below). Your final output layer should display three
locations suitable for Zara to build a new store within their target population.
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Deliverables
Construct a single ModelBuilder model that will produce the intersected areas of the target
population and mall locations in Utah. Make a professional map layout showing the background map of
Utah, Utah malls, target population areas, etc. that indicates the results, which is showing which malls
meet the requirements for the new Zara. Your map should include some close up data frames of the
three optimal locations and an inset map that shows where they are in Utah. Write a report that
describes the project requirements, the mall locations chosen, the methods used to complete the
project, your model, why you chose your specific locations, and presents the resulting map and model.
Make sure to review over the rubric at the end for the full requirements for this laboratory exercise.
References
Daniel P. Ames, Ph. D., and Stephen J. Duncan (2015) Finding Spatial Solutions: GIS Laboratory
Exercises for Engineers and Scientists. BYU Academic Publishing.
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Rubric for Zara Site Location
Item

Points

Assignment Title, Author Name, Date, Course Name

/5

Brief summary of the requirements of the project and why this might be useful

/5

Describe your model
List each of the tools used: (2 pts)
List tool settings applied for the analysis: (2 pts)
List all input, intermediate, and output datasets: (2 pts)
Describe each input dataset including type (point, line, polygon, raster) and the
source of the data: (2 pts)
• Describe each output dataset (point, line, polygon, raster): (2 pts)

/10

•
•
•
•

•
•
•

One or more full pages (8.5x11) showing your model (5pts)
All text is readable (10 point font minimum) (3 pts)
All tools and datasets are shown (2 pts)

/5

•
•

Where are the three best locations in Utah for a new Zara? (2 pts)
Why were these places selected? (3 pts)

/5

Make a full page (8.5x11) map showing the identified locations for the optimal Zara
site.
• Show target population areas, existing malls and 3 optimal mall locations for a
Zara: (5 pts)
• Map Title: (1 pt)
• Neat Line: (1 pt)
• North Arrow: (1 pt)
• Scale Bar: (1 pt)
• All features (mall locations) are labeled: (1 pt)
• Text box with author name, date, map projection: (1 pt)
• Zara locations marked with a well-defined symbol: (1 pt)
• Background map is visible: (1 pt)
• Zoomed to an appropriate scale for viewing all features: (1 pt)
• All text is legible on printed map: (1 pt)
Bonus Task: Repeat the lab exercise for a different state. Include in your report what
data you used, how you acquired it, what, if anything, you changed to complete the
exercise work. Also include an additional full page map showing your results.

/15

Instructor’s
Discretion

